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PROJECT 1(9)-3

x _ " ABSTRACT

A series of HE Tests was planned at the Nevada Test Site pre-
paratory to the nuclear explosions in Operation JANGLE. These HE shots
were desligned to obtain, under similar conditions, data to be used as
a bagis for making predictions concerning the phenomena to be studied
during the nuclear explosions.

P~y ooy

The HE program, as originally conceived, was expanded to permit
further study of the base surge and crater phenomena,>

@—n— HE shots (a total of thirteen explosions) were conducted in ,
thé upper Yucca Flat and Frenchman Flat areas. ~ !
Practically all of the instrumentation by the various participat-

ing agencies was done on the first series (HE-1 through HE-4). With a g
few minor exceptions, all instrumentation performed in a satisfactory g

ma.n?.:_j '
shot HE-2 consisting of 10 ,000 pounds of INT was fired with the
Ce 8o Le63 feet below the surface. There was a high order of detonation )

and the shot was completely successful.y The following—inditations were
noted as a result of this shot:

a. The ground acceleration phenomenon\falls at a different
attenuation facter than anticipated in the predictions from
Lampson'!s work. This factor more nearly fits a square function
than a fourth power law.

b. There is good agreement between the HE-1 and HE-2 results and
it should be possible to extrapolate from HE to the nuclear,

Cc. Air blast has scaled from 1L pound of TNT to tne large HE shots
and should continue to the nuclear range. Air pressure
measurements showed a true blast wave. Considerable under-
ground sheck can be anticipated from the air blast,

d. The various methods of measureament between different agencies
were in excellent agreerent, There should be no question
concerning the measurement technique on the nuclear tests.

Meteorological data was e~rofully recorded for each shot in order

to study the base surge and fall~uut phenomena. Pie pan dust collect-
ors were used on some of the shots for a simplified study of fall-out.

- vif <
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] ‘,f;,. ’ The base surge formation in HE-7 was so slipght that it was not
considered necessary to fire additional shots to confirm the curve in

e Figure 1.1.

A It was -tentatively concluded that there is little difference in
E I the above ground activity produced by TNT and Pentolite.

I
[

w o

e e
, A

It is certain that some minimum density of soil is required in the
plume in order to produce the downward sweep of dust which, at ground
level, moves outward as a base surge. The density is produced by
blowing a large volume of earth a relatively short distance up into the
air. The closer the charge to the surface (smaller values of Ag), the
smaller the crater and greater the height of plume, hence, lower density
ard less base surge contribution.

Inasmuch as the phenomenology is so complex and only limited HE
tests were conducted, it is very difficult to come to any clear-cut
set of conclusions to use us a basis for predicting what will occur in
the way of craters and base surges for the nuclear shots. However, on
the basis of these limited tests, the following guesses are made:

a, For the surface nuclear shot, a base surge appears very un-

; likely. Tne crater radius should be 80-90 feet while the
; crater depth should be 25-30 feet. The maximum cloud height
4 should be 12,000 feet.

(=2
.

For the undsrground nuclear shot, there will be a considerable
amount of throw-out at the base of the plume which may be mis-
taken for a base surge. The probability of a base surge
appears small., The crater radius should be 140-150 feet; its
depth should be 50-60 feet., Kaximum cloud height should be

N T

6,000 feet.

{; Since it is an observed fact that the crater diameter is a readily
3 g scaled parameter for 'incderground THUT explosions, the immediate observa-
3 tion (pho*tographic or otherwise) of the underground crater diameter
: ) may be a simple and reliable method for determining equivalent THNT
k ; mechanical yield of the nuclear weapon.
P j Of course, if predictions were always right there would be no need
4 £ for experimental programs and field tests.
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5 SECTION 1
3 INTRODUCTIOHN
E
1
g 1.1 GERXs .
3
; A series of large scale TilT explosions fired by the Army Corps of
- Engineers at the Dwway Froving Ground has indicated that a base surge
}1 i‘q‘r. tion was iiost wvrobable at A¢=0.5 (Ao =depth to c.g. divided by
3 171/3 where 7 is the e.uivalent TUT weight in pounds) and, with decreas—
3 ing values of A¢, the possivility of a base surge decreased so that
] there is a good chance of no base surge occurring atx¢=0.17. This is
S shown diagrarmatically in Figwe 1.1,
: The series of HE tests at the llevada Test Site was designed pri-
¢ marily to obtain, under similar conditions, data to be used as a basis
A for waliding predictions concerning the phenomena to be studied during
; the nuclear tests of Operation JANGLE.
. Originally a series of four HE explosions was planned., However,
1 before this series was completed, it was decided to continue the tests
3 with a second series with particular attention to the study of craters
3 and base surges since plans calied for the undergrcund shot to be fired
; at A¢= 0.135 and THT charges H5-1 ard hE~2 in the first series, vith
k ae =0.15, had not produced base surges. The course of action for the
1 second series of shots outlined in Table 1.l was developed in consulta-
tion with Dr. llerbert Scoville Jr., AFSVP, Dr. Pete Swift, HNOL, and
: CAPT Frank I. linant, USH, SUC.
f 1.2 IAYOUT OF TESTS
. :
The original series of ich explosive tests (HE-1 through HE-L)
A was conducted in the JANGLE area of upper Yucca Flat at a location
9 midway between points S and U. The second series of tests was conduct-
k ed in Frenchman Flat about one :ile west of the northern half of the
« dry lake. Soil conditions ajppeared to be similar in the two regions
. and prizarily consisted of a poudery sand nixed with some gravel. The
3 Frenchman Flat site had a greater number of rocks and boulders.
E )
E - l -
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TABLE 1.1
i Base Surge Studies Q
v “, , Z'\‘ f. . .
- HE-3 25
.‘ ':\ B 408 ! x(;'O' 50
! K [ :
BS
| |HE«-§ > 25608
5 4 B.O' Ac=0.30"!
: T
L : BB 7 s L
- ! il / T——‘-——W »>7 F“
- g =6 25604 40 | s Hgi- s ches 5604 ;
! b 2.0 20450 a arge
B Iloc Ac=0.22 ¢ Ac~Ve A c=0e30
] Bs MBS ‘
3 % : Sa
: h HE=-7 256041 |HE- 4004 -’
9 0,5 X¢=0.19| |[1.0' %¢=0.28
r kr PR 7’ ] '
E ; BS
£ . ¥95 BS TNT FENTOLITE
E i RE~ 25 Hb 216 HE- 25 HE-~8 2164 | HE-8 177,
] 0425 220417 [0457 2042 xc0e ' f
; 2 — ,7\ »3' 2c=0.23 o=0.22 3" Xc=0.18|4 1/8" x.=0.18
4
; BS BS HE~ 1
j ; ~., 9 Q164 HE~9 177%
p HE-1  25604) HHE~2 40,000 1
: 0 =0.,14|1 1/8" .
§ 0 2g0.15| b =015 270141 1/8" ao=0.14
L ) l ] HE-10 216#| HE~10 1774 ‘
f £
3 NBS N8BS 26" 103005 27 1/8" KC:OQS
EI % ’ -
4 ; The HE-number indicates the number assigned to actually conducted shots,
; Number in upper right kand corner is the charge welght. Lower left hand coarner '
4 i8 the dirt cover from the top of the charge to the surface. Values for) _ are |
ﬁ given in the lower right. ¢ ]
4 4
¥ = 40,000 1b - W/3 = 34.2 W = 400 1o —— W&/3 = 7,4 )
W = 2560 b — /3 = 13.68 W = 216 1b — ¥/3 = 6.0
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2.1 SHOT IE-l (A¢=0.15)

This shot consisted of 2560 pounds of THT with the center of gravi-
ty at a depth of 2,01 feet below the ground surface. It wes fired on
25 August at 0915 PST. The detonation was of high order and completely
successful, .

During the period innediately folloving the explosion the surface
wind averaged approxirately ¢ mph from &% T. The surface temperature
vias 86.5° F. The rela“ive humidity at the . r Force "leather Station,
18 miles from the site, was 12 per cent. Imnediately following the
detonation there was owuserved a throw-out of streamers which avpeared
to travel several hundred fzet radially outward. A considerable fall-
out of dirt occurred in the inmediate vicinity of the crater. A cloud
of dust rose to a height of approximately 1500 feet and drifted in a
southwest direction, This cloud dissipated within L5 ninutes.

Uith a few minor exceptions, all instrurentation auparently per-
formed in a satisfactory manner. Ground acceleration measurements
appeared to run from 2 to 20 times the values predicted from theory.
The factor increased with incre-~sing distance., This was of consider-
able interest in setting gage ranges for subseauent KL and nuclear
shots. This infornation was also of interest in the layout of Program
Three structures.

2.2 SHOT HE-2 (X,=0.15)

This charge of 40,200 pounds of TiT, with the center of gravity
L.63 feet below the ground surface and the upper edge tangent to the
earth surface, was fired at 0T)0 FST on 3 Scptember 1951L. The detena-
tion was of a high order and completely successful., A considerable
throw-out was observed. . number of streamers aj.eared to travel out
on trajectories having elevatiors between 30° and 45°., The rajority
of the throw-out fell vithin 500 feet of ground zero. A large cloud
of dust, starting with a 500-foot diameter rose to an estirated heizht
of 2,000 to 3,000 feect. Tnis cloud roved slowly north and was ob-
served over the unde.,gronnd site one hour and fifteen rninutes after
firing. A considerable fall-out occurred in the immediate vicinity of
ground zero and continued along the path of the cloud novenent. A
definite darkening of the ground was observed cut to 2,500 feet in a
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TABLE 2.1

Permenent Displacements, Shot HE-1

Radial s 5° E N 80° E S 85° W N5°W
Distance AR AT AR AT AR AT AR AT
28.00 34 0,03} 0.21 } -0.12] 0.53 t0.15) 0.3 | ©
32.00 .19 0,06 | 0,09 | -0.12} 0,42 | 0.13} 0.29 | 0.04
36,00 .18 0.04 | 0,02 }-0.13] 0.18 | 0.15]| 0.13 | 0.09
4000 .15 0.0z} o0.01 |-0.131 0.12 | 0.17] 0.05 | 0.10
4iy 00 .15 0 0.01 | 0,02} 0.09 } 0,19 0.02 | 0.05
48,00 D D 0.01 | -0.02 | 0.09 | 0.19| o0.04 | 0.08
52,00 .20 0 -0,0L | -0.08 | o.04 | 0.19 |-0.07 | 0.09
56,00 J12 0 ~0,01 | ~0,06 | 0 0.2, |-0.11 |} 0.10
60.00 .10 -0,01 | -0,02 | -0.05 |-0.02 0.35 | -0.06 0.07
6,00 .10 0 -0.03 | -0.05 D D |-0.06 | 0.08
68,00 11 0 -0.02 | 0,04 {-0.01 | 0.22{-0.11 | 0.12
72.00 JA1 0 -0.02 | -6.04 {-C.03 | 0.22{-0.07 | 0.07
76,00 .11 002| 0 ~Q.04 | 0 0.22 |-0.08 | 0.08
80,00 .10 0,021 0 -0,03 |-0,02 | 0.2, |-n.11 | 0.09
84,00 .10 0 0 ~0.05 [-0,02 | 0,26 }. ,10 | 0.09 |

4 R=Radial Displacements ~ Positive in direction away from ground zero

in feet. 4 T=Tangential Displacements - Positive is left of

radial line in feet.

D =Damaged Stake.
TABIE, 2,2
Crater Data, Shot HE-1

R s 10° E N 10° W s 0°w i 50° E
La Er Ea Er Ea Er Ea Er

0 "6.8 "'7.6 “6.8 "7.6 "'608 -706 -608 "’7.6
3 "Sol(» "605 "607 "7'5 "'308 "5!6 "500 "6.0
5 "L}os "6.1 "601 "‘7 00 "'a.oa “h.e —Z; oll- "507
8 "301 “"503 ‘-505 "600 "l.5 "307 "'2n2 —500
10 "'300 "'1“5 "305 "507 ""103 "305 "106 -&.7
11& "2.1 "‘3.0 "?ol& "‘30:} "'9-7 "205 "'0.8 "’205
18 —006 "‘105 _005 "2.5 "()ol 106 —002 "'102
20 0.8 =0.2 1.9 -1.8 0 3.1 1.0 -0.8
2 1.2 0 2.5 0.7 0 3.7 2.5 -0.6
23 0.8 0 2.0 -0,5 0 0 2.0 0.1l
25 0 0 1.5 -0.1 0 0 1.2 0.2
29 0] 0 0 0 0 0 0.2 0

R=Radial distance from zero in feet,

feet.

Ea =Apparent Crater elevation in

Er =Real crater elevation in feet.
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northerly direction. A crater remained which had a diameter of approxi-
mately 80 feet and a depth of 15 feet. A careful excavation was made

to remove the fall-back material, however, the earth shattered to such
an extent that no good data could be obtained. One hard spot was loca-
ted at the center approximately 11} feet below the level of the appar—
ent crater.

Information on winds aloft at the test site just prior and after
the detonation is given in Table 2.3.

TABLE 2.3 .
Wind Data, Shot HE-2 .
TIME - 08L5 TIME ~ 0915
Altitude AbovejVelocity!Wind From Altitude Above|Velocity|¥ind From
Ground (Feet) mph Ground (Feet) mph
0 5 3 0 6 S
1300 7 s 1000 6 s 20° E
2300 I3 S 2200 L S10°E
3600 3 S 34,00 3 S 20°E
1,600 9 S 3°E 5600 1 S 0% E
5600 12 s X°E 7800 7 s 20°E
10,600 15 s 15° W

The surface temperature at the time of the explosion was 80.6° F ard the
relative humidity was 1l per cent.

As a last minute attempt to obtain some crude information on the
close-in fall-out, 36 pie pans were distributed around the target area.
Information from the pie pans as well as the observed distance of the
ground discoloration (carbon fall-out) is given in Table 2.7.

Instrunentation performence was excellent as there were practically
no failures., Performence was such that the Naval Ordnance Laboratory
and the Ballistic Research Laboratories did not require additional tests
(HE~3 ard HE-4) prior to the nuclear shots. The Stanford Research
Institute fully instrumented the remaining tests.

Results are reported by the participating agencies% However, some
tentative indi.cations follow:

a. The ground acceleration phenomenon falls at a differeat attenua-
tion factor than anticipated in the predictions from Lampson's
work. This factor more nearly fits a square function than a
fourth power law.
L See project reports of the Naval Ordnance Lahoratory, the Ballistic
Reseaich Laboratories, Stanford Research Institute, and the David Taylor
Model Basin published in the JANCLE report series.
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Cos ]
, “TABIE 2.4
Permarsnt Dj~placements -
(Hubs on S 20% W Blast Line) .
Shot HE-2

Radial Distance Final Position, Post-Rlast

From Zero, Pre-Blast North East Elev (+Up) | .
59.09 -1.03 0.22 0.38
7L.06 ~0.53 -0.09 0.28
86005 * "O.lo 0029 0007
102.67 -0.08 -0.40 0.04
123.20 0.05 0.1, 0.03
147.61 0.08 0.08 0.03
177.86 0.07 0.05 0.02
217.03 0.03 0.05 0.03
262,17 0.01 -0,02 0.03
314.98 0.01 -0.04 0.03
378.25 -0.02 -0,10 0.02

b. There is good agreement between the I[E-1 and HE-2 results and
it should be possible tc extrapolate from HE to the nuclear.

¢. Air hlast has scaled from 1 pound of THT to the large HE shots
and should continue to the nuclear range. Air pressure measure-
ments showed a true blast wave. Considerable underground shock
can he anticipated from the air blast,

d. The various methods of measurement between different agencies
were in excellent agreement. There should be no question con-
cerning the measuwrement technique on the nuclear tests,

e. HE-2 crater contours are shown in Figure 2.1,

2.3 SHOT HE-L (X\,=-0,15)

This charge, the third in order of firing, consisting of 2560
pounds of TNT, was fired at 0940 PST on 9 September 1951. Its centex
of gravity was 24} inches above the ground surface with the lower edge
tangent to the earth surface. The detonation was of a high order.

A cloud of dust was raised from the earth!s surface to heights
estimated by observers to be between 1,000 and 1,500 feet. This cloud
traveled in a southerly direction and was dissipated within a half hour.
The prevailing winds which have been observed by test personnel in this
location are from the south. On two occasions the wind has been from
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" PROJECT 1(9)-3
. TABLE 2.8
Wind Data, O to 11,010 Feet Altitude, Shot HE~L"
. - TDE - 0930 _TIME - 0950
Altitude®|  wind Wind @ Wind Wind
Direction Velocity Direction Velocity
0 09G 15 020 13
1170 020 21 020 16
2310 020 2, 010 1
34,50 020 21 350 10
1,560 360 15 300 15
5670 310 16 300 19
6700 290 17 30 21
7830 290 21 310 22
8510 290 23 320 16
'9960 300 18 350 9
11,010 320 10 340 9
TABLE 2.9
Wind Data, 12,030 to 19,800 Feet Altitude, Shot HE-42
TINME - 0930 TINE - 0950
Altitude® [ wind® vind € Wind Wind
Direction Velocity Direction Velocity
12,030 330 8 340 9
13,020 350 13 340 9
14,010 340 15 350 16
15,000 340 26 340 23
15,960 3540 20
156,920 350 25
17,880 350 3L
18,840 360 3
19,800 010 30

8The surface temperature at the time of the explosion was 84,2° F and
the relative humidity was 12 per cemnt.
ressed in feet above ground surface.

€360° a |y,

90° =g,

dExpressed in miles per hour.
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p ® the north, By coincidence, these were the days of tests HE-l and HE-4.
3 3 Since the winds were gusty, any individual set of observations may not
i 3 give a completely true picture, however, some readings taken just prior
and after the detonation are given in Tables 2.8 and 2.9.
Some aerial dust samples were collected by a C-47 equipped with
; Stanford Research Institute filters. Pie pan collectors were used for {
: ground fall-out measurements. Results are given in Table 2.10. There
( Y appears to be no consistency in these measurements and this may be :
4 ; attributed to the nature of the wind at the time of the test and be-~ Y
X i tween the time of the test and collection. F
¢ . |
3 ‘ The Stanford Research Institute performed all .medium instrumenta- E
- s tion. Recording was 100 per cent successful with the exception of one ;
o air pressure gage which was damaged by the blast. A hasty examination L
of the records indicated that there may have been a larger coupling
3 : than was anticipated. |
E TABLE 2.11 I ;
IS Permanent Displacements A
& 3 (Hubs on S 50° W Blast Line) ;
4 Shot HE-L4 2
1 Radial Distance [ Final Position, Fost-Blast i
T From Zero, Pre-Blast Morth East Elev ( +Up) l
f; 4 23.“8 0006 -Oo].L'} -0.0ll
i 3 33.93 0 0.02 -0.06 k
1 3 41,17 0.02 -0,08 -0,06
| ] 44,59 0.03 -0.06 -0.04 s
I 59.06 ~0.01 -0.01 -0.06
£ ; 71.08 -0.01 0.10 -0.05 {
! 4 85.82 0.02 -0.05 -0.05
g 102.63 0] 0,02 -0.03
148.32 0.05 ~0.06 -0.05
2,4 SHOT HE-3 (A =0.5)
* ]
Shot HE-3 (the fourth in order of firing) was a charge of 2560 :
pounds of TNT with the center of gravity 6 feet 9 inches below ground
surface and the upper edge L feet 9 inches below the ground swurface. -
It was fired at 0840 PST on 15 September 1951. The detonation was of
) a high order and completely successful e
: S - . |
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TABIE 2.13

R | N5°E B N50°E Rl s58°E R| s’ E
Ea Er Ea Er Ea Er Fa Er

0l-1.9 | -2.1] 0}-1,9 | -2.1] o |-1.9 | -2.1] o]-1.9 | -2.1

2]-L9 | -2.1] 2|-1.9 | -2.0] 2[-1.9 | -2.0| 2|-2.0 | -2.2

5(-0.1 | -1.5] 5{-0.3 | -0.9] 5]-0.2 | -1L.1| 6[<0.1 | -0.4

g8lo2| o.28lo.2]| o | 7]0.7 0.4 9/ 0.2 | 0.1

25 | -0.1 1) 0.3 | 0.2] 27| 0.2 31}-0.2

51 |-0.1 30{ 0.2 17 |-0.7 55] 0

8, {-0.1 | *  |87] 0.4

R s 5° o B| s80°y R| N 8s° R| N40° ¢
) B ) B a Er 2 Er

0|-19 | -2.1] o|-1.9 | -2.1| ol|-1.9 | -2.1| of1.9 | -2.1

2 [-2.1 | -2.2| 2|-1.8 | -L.9| 3|-1.6 | -1.8]| 2{-L.9 | -2.0

6 |-0.2 | -i.2} 6|-0.4 | -1.2] 5[-0.4 | -0.6| 6]-0.3 | -1.3

9] 0.2 | oa|gloa | -0.1] 8lo.aa | -0.2]7]0 -0.2

2, | 0 22| 0.1 28|-0.1 23}-0.2

61 | 0 56| 0 50 {~0.2

R = Radial distance in feet.

E!

= Apparent crater elevation (+ up)

Er = Real crater elevation ( +up)
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Information on winds aloft at the test site Just prior and after
the detonation of HE-3 is given in Yable 2,14, .
TABLE 2.14

ind Data, Shot HE-32

TII 0930 TIE 0950 )
AltitudeP®[ 7Andc Tindd 7iindC Tindo
Direction Velocity Direction Velocity

0 050 16 030 18
1,170 050 17 030 27
2,310 070 13 050 2
3,450 090 8 070 17
I, 560 280 9 080 10
5,670 080 9 080 6
6,750 090 7 070 6
7,830 110 7 080 7
8,910 130 6 150 7
9,960 1,0 7 130 7
15,000 - - 150 12
16,920 - - 130 2
20,760 - - 260 7

a8 The surface temperature at the time of the explosion was 76.4° F and
the relative humidity was 32 per cent.

b Expressed in feet above ground surface.

¢ 360° = N, 90° = E.

Expressed in miles per hour.

. A considerable throw-out was observed as the result of shot HE-3
with trajectories betveen 30° and 45°. The rajority of this throw-out
apreared to fall within a few hundred feet of ground zero. A crude
exanination of the ground around point zero after the shut gave the
large particle count per s:uare foot as shown in Table 2.15.

A number of rocks fell at distances greater than 280 feet. One
rock, approximately 1} inches in diameter and weighing 114.9 grams,
was observed to fall 3,500 feet from ground zero.

-17 -
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TABLIE 2.15

Large Particle Count Around Zero, Shot HE-3

Inside 70 ft

Max. Dimension 70 £t-140 ££{140 ft-210 £t | 210 ft-280 ft
L ‘inches 7 1/10 None None
2 inches 16 2 1/5 1/10
1 inch 27 6 1 1/5

The explosion appeared to break through the ground in a manner
similar to that observed for the previous tests (HE-1, HE-2, Dugway,
etc.). The plume rose to approximately 500 feet. it a time between
10 and 20 seconds after the explosion, a base surge formation appeared
through the throw-out dust. Initially, this base surge had equal di-
mensions around the zero point, however, in short order the upwind travel
ceased and the surge moved with the wind in a southwest direction. The
plume almost immediately descended into the surge sc that the height of
the dust cloud was approximately 100 feet. The dowmiind (leading edge)
of the base surge reached the 2,000 foot mark 50 seconds after the detc-
nation and reached 5,000 feet 2 minutes and 20 seconds after the zero
time. Between one and two minutes after the detonation, the surge ex-
panded so that the top was roughly at 500 feet as the cloud passed the
5,000 foot mark. Travel in a direction normal to the direction of the
wind was similar on both radii. By the time the surge reached the
5,000 foot mark, the "normal" diameter was estimated by observers to
be between 3,500 and 4,000 feet. The upwind face of the surge followed
the cloud movement and was estimated to be approximately 750 feet in
the direction dowmvind from ground zero at 2 minutes and 20 seconds
after zero time. The base surge eventually became an appreciably sized
cloud of dust. It was 500 feet high at 5 minutes after zero time and
was moving in the southwest direction. It was observed in a somewvhat
diffused condition 30 minutes after the blast.

Some samples of dust were collected on shot HE-3 by a C-47 equip-
ped with Stanford Research Institute filters. Eighty four pie pan
collectors, such as those used for shots HE-2 and HE-L4, were used for
ground fall-out measurements. Results are given in Table 2.16.

The Stanford Rescarch Institute performed all medium instrumenta-
tion on shot HE-3.
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N TABIE 2.17 - '
";‘ ) , Crater Data, Shot IE-3 - 8
L R N % E N 50 E s 89 E 5 40° E
Ea Er. Ea Er Ea Er Ea Er 5‘

: 0f-10.8 | 11,0 | 10.8 | 1.0| 10.8 | 10| 10.8 | 110 ‘

l 3|-10.8| — | -10.8 — | -10.9 — | -10.9 -

9]-8.0)-831] — —_ ] — S B —

3 B{— | — | — — | ~-55 | 59| — —
3 151 — — - 4.9 - 5.6 ——— -— - 5.9 - 6.3

E,‘ 23 201 100 L03 0'7 108 l‘h 0‘8 - 0‘3 - :
: 36| o.1 0.1 0 0 0.1 0.1 0.1 0.1 '
a ' Tk

R S P ¥ S 50° il 85° NLP .

Q{-10.8 11.0 -10.8 -11.0 { -10.8 -11.0 | -10.8 -11.0

3|-10.8| - 105 | — | —- —_— | - —

5 13| — — | -61 | -6.8] — — | —
E - 150-59-65| — e | =52 | 5.9 | =5.5 | -6.1
: ; 23| 0.8 | -1.2 1.6 | —0.3] 10| -0 212 0.5

3 36 Ool o.l — — Ool Ool - hand

R = Radial Distance From Zero In Feet. n

Ao
vy

c | Ea =Apparent Crater Elevation In Feet. < ;
ﬂ Er= Real Crater Elevation In Feet.
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TABIE 2.1i8
Permanent Displacements
(Huks on S 50° W Blast Line)
Shot HE-3
Radial Distance Final Position, Post-Blast
From Zero, Pre-Blast North East Elev (+ Up)
2.70 -~1.59 -0.56 0.58
34.04 -0.02 -0.7L 0.12
L1.17 ' ~-0.C1 ) -0.05 0.07
L9.%G 0.01 0.02 0,03
59.04 ~0.04 . 0] 0.04
71.17 -0.02 ~0.09 0.01
85.53 -0.07 0.02 0.01
102,68 - 0 -0.01 ) -0.01
148.13 -0.05 0.01 0.01
178.22 0 -0.01 e
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é ' o . 2.5 SHCT HE-5 (X¢=0.30) ’
't; Shot HE-5 was the first of the second series of shots since only 1
3 ¢ four were planned originmally. The first four shots were fired in s
. upper Yucca Flat and this second series was fired in Frenchman Flat, %

On 30 September 1951 at 0800 PST, shot HE-5, consisting of 2560
pounds of TNT, was fired. Observers moted a ccnsiderable throw-out L

5 of streamers in the initial phases. A column cf dust estimated to be
; 80 feet in diameter rose to between 450 and 500 feet. At 10 seconds 3
| after the detonation a base surge was observed to form. This surge 3

traveled outward reaching a 500 feet radius in 3 seconds and a 750
X feet radius at one minute. The central plume appeared to form one
j mammoth cloud of dust vhich floated away with the wind.

of the center point ¢f the explesion area. HE-5 was fired 100 feet
S 22° E of the center of the explosion area.

R e il ok G .»:.yx,ﬁ,:?»:-4~ PR

p
3
b
-
Camera stations were placad 5,000 feet east and 5,000 feet south g

Camera targets consisting of boards 8 feet square having alter-
nating two feet s:uares were placed on lines thrcueh the center of the
J . explosion area and at right angles to the line of camera sight as

follows: 1,000 feet north; west and east; 1,615 feet south,

: Crater and weather data are shown in Tables 2.20 =nd 2.21.

2 i o

2.6 SHOT HE-6 (A g=0.22)

%

At 0800 PST on 2 October 1951, shot HE-6 censisting of 2560 ;
p pounds of TNT was fired. XAs in previous shots, a considerable throw-ou A
out was noted in the initisl phases. A number of six to ten inch hould- '
ers was found up to 200 feet from the crater. i careful examination of
the pnctographic reccrds vill be requlreg. to differentiate tne dezree

of thraw-out between shots HE-5 and HE-6%. The dust colwmn rose to
between 600 and 700 feet in the first 10 to 15 seconds. At eight sec-
ords after the detonation a base surge was observed tarough the throw-
oub., This surge was of less magnitude than those previously produced.
The actual travel', as a base surge, vias something over 500 feet which

(o

|
¥ was reached in 50 seconds. The ultimate height, as a base surge cloud, 3
kA was about 200 feet. The central plume remeained above the base surge. =
] A horizontal shear was noted at an altitude of aprroximately 450 feet ¢
with the surge cloud moving in one direction and the top of the plume i

3 in another. u
Camera stations were placed 5,000 feet east and 5,000 feet south A

) of the center point of the explosion area. |

# This information is reported in the report of JAIUGIE Project 1(9)-4.
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vieather Data, Shot HE-5%
TILE - O7LC TRE .- 0815
AltitudeP WindC® “jindd ind® Hindd
Direction Velocity Direction Velecity
Surface Caln Calnm Calm Calm
1170 290 6 150 5
2310 190 iTA 180 10
3450 170 23 180 16
1,560 120 24 190 26
5670 190 30 190 31
6750 200 33 190 32
7620 190 33 200 >
2910 200 29 200 L
9960 200 29
11,010 210 33

aTerperature at Ground Level - 560 F.

was 51%.

Relative Hwaidity at Ground Level

TARLE 2.22
“jeather Data, Shot HE-&*
. TLE = 0755 TILE - 0805
AltitudeP [ Tind® windd “#ind® indd
Direction Velocity Direction Velocity

Surface 180 L 180 h

1170 230 11 230 10

2310 230 13 220 7

3450 210 7 230 18

4560 230 L 220 8

5670 240 6 190 6

67C 210 5 190 7

)

ATemnerature at Ground Level - 54

was 513.

*{pgegs_ed in feet above ground surface.
€360° = N, 90° = E,
dIzixpressed in miles per hour.

.25 =
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TABLE 2,23
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Crater Data, Shot HE-6
Apparent|Real |Radial
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From East to West

OOOO‘\O-QNO NU\QO\OOOOO

3\(9\9\&8:10\#044\?(\0\0803

th|Distance| Depth

Dep
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Apparent |JReal |Radial
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Distance| Depth
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Minus Indicates Above Grade.

Earth Over Charge = 1,0 Foot.

0.22,
All Values in Feet.
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W = 2560 Pounds of THT. wY/3=13.68.
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HE-6 was fired 75 feet N 23° W of the center of the explosion
area. '

Camera targets consisting of boards 8 feet sguare having alter-
nating two feet s:uares were placed on lines tarougn the center of
the explosion aree and at right angles to the line of carmera sight as

cllows: 1,000 fezt north; wvest ond east; 1615 feet south.

vleather and crater data are given in Tables 2.22 ard 2.23.

2.7 SEUT HE-7 (Ag =0.19)

Al Q700 PST on 4 Qctober 1951, shot HE-7 was fired. 4 large
coluan of dust was thrown more than 1,000 feet in the air. At 20
seccnds after the detomstion there was a feeble indication of a base
surge in the throw-out area at thae bottom of the column. The top of
the plune started moving with the wind =nd at 2 rminutes after zero
time had drifted 5,000 feet with the wind. Cne hour alter the shot
the remains of the dust cloud were still visilble five to six miles to
the southwest.

Camera stations were placed 5,000 feet east and 5,000 feet south
of the center point of the explosion area.

HE-7, 2560 pounds of TKT, was fired 150 feet west of the center
of the explosion area.

Canera targets consisting of boards 3 feet square having alter-
nating two feet squares were placed on lines tharough the center of
the explosion.area and at right angles to the line of camera sight
as follows: 1,000 feet north, south, east and west.

Crater and weather data are given in Tables 2.2, a2nd 2.25.
The base swrge formation from shot HE-7 was so slight that it
was not considered necessary to lire any additional shots to confirm

the curve given in Figure 1.1l.

2.0 SHOT HE-8 (Ac=0.18)

At 0700 PST on 13 October 1951, shot HE-8 was fired. The TNT
was an essembly of 216 pounds while the Fentclite weighed 177 pounds.
(See Figures 3.1 and 3.2.) The Pentolite exriosion was of high order,
sending a slender coluun of swoke and dust hijgh into the air and pro-
ducing a magnificent smoke ring. A rdnor base surge was formed which,
to obscervars, appeared similar to that produced by siot HE-6 with X =
0.22. The prining was ot ade:uzte ca the TNT portion of the test

- 27 -
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' TARLE 2.25
1 .. - ' Veather Data, Shot HE-T*
; N TINS - 0655 TR - 0705
: Altitude®| Wind wiindd Wind® Wind"
k Direction Velocity Direction Velocity
Surface Calm Calm Calm Calm
1170 010 13 020 13
2310 020 15 020 15
250 020 15 .020 15
: 1,560 020 15 010 15
j 5670 020 1 020 8
6750 020 7 030 3
S 780 240 6 300 5
" 8910 320 8 280 10
996C 270 16
11,010 270 21,
12,00 | . 280 28
i- - 13,020 280 il
: 1,010 280 42 :
‘ . 15,000 280 50 h
) %Pemperature at Ground Level - 56° F. Relative Humidity - 46%. b
1 TABLE 2.26 g
i Weather Data, Shot HE-88% 3
TIME - 0655 TIME -~ 0705 ‘
.Altitude Wind¢ Windd Vind© Wind® 8
Direction Velocity Direction Velocity ;i
Surface VX 3 080 6 1 é
720 0; 7 010 7 14
] 1380 020 1 010 12 i
) 2040 030 15 20 12 -3
2670 050 10 050 11 3
T 3200 050 10 040 11 3
; 1 3700 050 8 050 1 }3
g 3
. ¥ .
; 8Temperature at Ground Level - 56 F. Relative Humidity - 51%. { Z
. bE‘.xpregsed inofget above ground surface. E
36¢° = n, 90° = E. &
dEXpressed in miles per hour.
E ] -29 - :
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TABLE 2.27

Crater Data, Shot HE-5 (Pentolite)

From North to South

From East to West

Radial
Distancse

Apparent
Depth

Real
Depth

Radial
Distance

Apparent
Depth

Real
Depth

2.0
15.5
13.0
11.2
8.4
5.1
4.0
1.6
0
2.0

3.0

.0
-0.3
~0.8
-1.0
0.6
2.3
2.6

3.3
3.1
2.8

0.1
C.9
1.7
2.2
3k
3.8
3.6

L.3
4.0

23.0
16.1
12.1
10.7
8.5
5.5
Lol
3.1
1.6
0

1.8

0
0.1
-0.3

-0.9

1.9
2:7
2.8
3.2
3.2

3.4

0.1
0.1
1.7
2.7
3.7
3.8
3.5
3.7
L3
L5

ERALF R P
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and explosion of roughly one half of the charge resulted. Weather data
will be found in Table 2,26. The TNT crater was not measured but data _
on the Pentolite crater will be found in Table 2.27. . !

For shot HE-8, the center point of the area was moved 1,000 feet
south of the center of the area used for shots HE-5, 6, and 7.

Shot HE-8 (TNT) was fired 100 feet east of the center of the ex-
plosion area and shot HE-8 (Pentolite) was fired 100 feet west of the
center of the explosion area.

One camera station was placed 4,000 feet south of the center point
of the area. The camera targets (same type as used for HE-5, 6 and 7)
were located on an east-west line at right angles to the line of
camera sight as follows: 500 feet east, center, and 500 feet west.

2,9 SHOT HE-9 (A ,=0,1l.)

At 0705 PST on 14 October 1951, shot HE-9 was fired. Both Pento-
lite and TNT produced high order explosions. The above ground activ-
ity appeared similar for toth explosions. A considerable throw-out
was noted which produced a cloud arcund the base of the plume. The
cloud had some expansion and a careful examination of the photographic
records will be required to determine if there was any base surge con-
tribution, (Refer to JANGLE Report 1(9) - 4, "Base Surge Analysis for
HE Tests®.) It is certain that a large plume remained above the base
activity. Crater and weather data are given in Table 2,28, 2,29 ard

2.20.

Shot HE-9 was fired in the same explosion area used for HE-8.

Shot HE~9 (INT) was fired 200 feet east of the center of the ex-
plosion area and shot HE-9 (Pentolite) was fired 200 feet west of the
center of the explosion area.

One carera station was placed 4,000 feet south of the center point
of the area.

The camera targets (same type as used for HE-5 through HE-8) were
located on an east - west line at right angles to the line of camera
sight as follows: 500 feet east, center, and 500 feet west.

2.10 SHOT "HE~10 ( x_=0.5)

At 1130 PST on 14 Gctober 1951, shot HE-10 was fired. Both the ’
Pentolite and TNT' produced high order explosions. A magsive base
surge vas produwced by each explosion. The TNT produced what was
virtually 100 per cent base surge just as it was in shot HE-3. Some

“3l -
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_ TAHIE 2.28

Crater Data, Shot HE-9 (Pentolite)

PRI N L)

From North to South From East to West

Radial Apparent Real Radial Apparent Real

Distance Depth Depth Distance Depth Depth
18.4 0 0 18.6 0 0
12,9 ~0.4 0.7 2.4 -0.4 0.7
10.5 -C.8 2.5 10.2 -0.9 2.6
9.9 -0.6 2.8 8.0 0.5 2.7
7.5 0.8 3.2 3.9 2.3 3.5
L.8 1.5 3.5 1.0 3.5 Loh
2.4 2.7 Lol 0 3.4 4.0
0 3.4 4.0 1.4 3.3 3.9
1.8 3.1 3.9 4.0 2.0 3.2
5.9 1.4 3.5 WA 1.2 3.1
7.1 1.0 2.4 10.7 -1.2 1.8
10.2 -0.8 2.9 11.8 0 1.0
11.3 -0.5 2.5 16.0 0 0
13.0 ~0.2 0.3
20.5 0 0

-3 -
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TAELE 2.29

Crater Data, Shot HE-9 (TNT)

From North to South

From East to West

Radial
Distance

* Apparent
Depth

Real Radial

Depth | Distamnce

Apparent
Depth

Real.
Depth

17.5

12.9

10,3
7.9
6.2
b
3u
2.1

0

-0.7

-0.5
0.1
1.0°
1.5
2.4

2.6

0] 18.0
0 13.0
2.5 10.5

2.1 907

3.0 600

4.0 1.5

3.7 1.5

0
-0.3
0.7
-0.6

1.1

3.3

4.0

4.0

0.5
2.5
2.6
3.2
L.5
35
3.5
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3 ‘ ' TARLE 2.30
E Veather Data, Shot HE-9% >
w; Pa -
o TIME - 0700 TIME - 0710 L
E Altitude®|  Wina® Winad Wind® ¥inad .k
.-.. R Direction | Velocity Direction Velocity ]
F Surface 320 7 300 5 4
b 720 020 7 030 6 :
E 1380 040 9 050 9 1
E 2040 060 9 060 9 g
- 2670 080 8 030 7 3
e 3300 090 6 100 6
e - 3900 090 6 100 5 ,
o 4500 090 4 100 4
E 5100 120 4
k|
4, . ‘ 4
k Temparature at Ground Level - 48° F,
K Relative Eumidity at Ground Level - 62%. K
] TABLE 2.31 « F
: Weether Data, Shot H.’-.‘.--lo""‘l
4 TIME - 1128 TIMB - 1133 ;
] Altituded WindS ¥Winad Winde Windd L
k Tirection Velocity Direction VYelocity
S Surface 080 3 100 3
. 720 150 4 170 5
E 1380 170 5 180 5 E
g 2040 180 6 180 6
E 2670 170 5 170 6 :
b 3300 150 7 160 8 ;
. 3900 150 8 160 10 1
L 3 4500 160 6 160 8 ,
E 5100 160 6 170 7
S * 3
3 & Temperature at Ground Level 689 F.
} Relative Humidity at Ground Level - 55%. s
A b Eypressed in feet above ground surface. 3
j : (] 3600 L N' 900 a2 E. ?
k] 4 Expressed in miles per hour.
] -3 - ;
. RESTRICTED DATA SECRET
3 : ATOMIC ENERGY ACT 1946 Secarity Infomation




]

A
| - e
‘ ) . FROJEGT 1(9)-3 .
R TABLE 2.32
L + Crater Data, Shot HE-10 (Pentolite)
1 z From North to Scuth From Zast to Vest, ;
E Radial Apparent Real | Radisl Apparent Real : .
F : Distance Depth Depth | Distance Depth Depth g
| 22.0 0 0 23.2 0 0 *
§ 1 16.2 0.2 0.7 16,0 0.4 0.1 f‘-ﬂi
% 13.2 -1.0 1.9 | 13.5 -1.0 0.5 3
. .

12.1 -1.0 2.5 11.6 -0.7 1.5 .

9.7 0.2 2.7 8.1 2.0 2.8 ;

: 8.6 .7 | 29 " 3.5 bl g

! 6.3 2.6 3.8 2.3 - 3.7 L 3

: j ’ 5.6 3.4 L.3 |- 1.7 L.l L.8 5
t ? 2.9 3.9 5.0 0 Lol 5.4 t
g ) 2.1 5.0 5.2 1.5 L.5 5.3 ;

1.1 3.5 5.4 Lot 3ot 4.6
0 4.1 5.5 5.4 3.1 T L2

Yy

) 0.5 4.3 L.2 6.3 3.0 3.6
308 305 l‘o6 8-& l.8 207

T—

i . 5.2 3.4 5.3 9.8 0.3 2.8
‘ 10.2 0.5 2.8 12.5 0.9 2.0

L

11.7 .7 2.2 1.9 0.4 C.1

Y 'b.)‘]'
.
T

15.2 -0.3 0.3 21.3 0 0

21.3 0 0 F .

- 35«
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TABLIE 2.33

Crater Data, Shot HE-10 (TNT)

Abe o b R o 0

From North to South

From Zast to jlest

Radial
Distance

Apparent
Depth

Real
Depth

Radial
Distance

Apparent
Depth

Real
Depth |

22.0
16.2
12,9
12.0
6.6
2.5
0
1.7

0
-0.2
0.8
-0.7

2.6

Lo

25

5.1

0

0.3
3.0
3.0
bl
5.9
6.3
3.1

2.2
19.0
16.9
13.0
6.8
5.6
1.8

~
A4

0]
-0.5
0.5
0.5

2.9

3.0

5.0

5.5

0.2
1.9

2.5

3.5
k.9
5.6
é.3

GBS s St

- 36 -
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minor plume remained. in the air above the Fentolite base surge. The
contribution to the surge was estimated by observers to be greater
than that produced on HE-5 with X ¢=0.3. Weather ard crater data are
given in Tables 2,31, 2.32 and 2.33.

Shot HE-10 was fired in the same explosion area used for shots
HE-8 and 9. .

Shot HE-10 (TNT) was fired 450 feet east of the center of the
explosion area. Shot HE-10 (Pentolite) was fired 450 feet west of
the center of the explosion area.

One camera station was placed 4,000 feet south of the center of
the area.

The camera targets (same type as used for HE-5 through HE~9)
were located on an east - west line at right angles to the line of
camera sight as follows: 500 feet east, center, and 500 feet west.

-37 -
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SECTION 3

RESULTS ,

.- -

3.1 RELATIVE GROUND ACTIVITY FRODUCED BY INT AND PENTOLITE

One is inclined toward a tentative concilusion that there is little
difference in the above ground activity produced by TNT and by Fento-
lite, which oceupied 76 per cent of the TNT volume (V.,m =3823 in” and
Vo = 2936 in”), when both explosives were fired witﬁwxhe center of
gravity at the same depth. .

3.2 EFFECTS OF SIZE OF CHARGE

Since the nuclear explosion will present virtually a point source
when compared to the equivalent energy of a 34 foot diameter ball of
TNT, an investigation of the effect of size was conducted. Three si- .
multancous explosions of 216 pounds of TNT and the equivalent snergy .
in 177 pounds of Pentolite were conducted as shown in Table 3.1.

TABLE 3.1
Relative Energy of Pentolite and TNT

Shot Depth to A |_Earth Cover Over Charge {inches)
c.g. (inches) TNT Pentolite
HE-8 13 0.18 3 L-1/8

HE-9 10 0.14 0 1-1/8
HE-10 36 0.5 26 27-1/8

The TNT charge was built up with 1, 5, 20 and 100 pound blocks as shown
in Figure 3.1. The vertical dimension of the charge was 20 inches.

The Pentolite charge vas made up of two hemispheres having diazeters

of 17 and 3/4 inches as shown in Figure 3.2

3.3 CBSERVING AND RECORDING DATA

All information on the above ground action is based on e;e witness -
observations and is subject to modifications based on careful analysis
of the photographic data. Some comparative photographs of base surge
formation are shown in Figures 3.3 through 3.12, The Sandia Corpora-

-138 -
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tion, through Program Four, has been requested to make measurementsl from
the 36mm motion pictures of the various HB shots as follows:

&, Bate of rise of plume, Rate of descert imto base surge.

be Diameter of plume, at several elevations, as a functiom of time,

Ce Time and location of first appearance of base surge.

d. BHadial travel of base surge as a fuaction of time, !

o, Height of base surgs as a fumctioa of timc and distance,

f. J¥rom aerial pictures of Shot HE-3, determine shape ard volwsos ef
bage surgs as & functior of time.

T ———— ———— p———

- lacking the photographic analysis, it is possidle oxly to mske some
rough estinations as to the mechaniam producing the base surges axd what
can be predicted to occur during the nuclear tests, It is certain that
some minimux demsity of soil is required in the plume in order to produce
the downwvard sweep of dust which, at ground level, moves outward as the =
base surge., The denslty is produced by blowing a large volume of earth a
relatively short distance up Znto the air. The closer the charge to the ’
surface (sxaller values of Ac), the smaller the crater and greater the
haight of plume, hence, lower density zad less base surge contridution.

Average crater contours are givea in Figures 3.13 through 3.17 and are '
sumarized in Tables 3.1 and 3.2, It is knowa from ths work of Dr., Curiis
lampson ard others that a large number 3f tests are required to vbtaia

data that 1s good to within 35 per cent, therefore, only generalities cam
be obtained from this crater data, £

Y IO YT

Crater radii may be calculated from the following equation: 3

B=1.30 22 (3.3.1)° :
Yhere !

R = the radiue in feet
0 = 0.4 (forxe = 0,135)°
k = 12,000 (for a selsmic velocity of 4,000 feet per secoad)

A comparison of calculated and observed valuss of radii is given ia
Table 3.2 and is plotted in Figures 3,18 and 3,19, It will de ncted that
there is some difference between the values of the crater radius as cal-
culated, axtrapolated from observed data, and that previously predicted im
the WINDSTOZM Handbook. 4 plot of nrater depth and 1lip height ia girea in
,1“11'0 3.20,

;!his analysis is reported inm Project 1(9)-4
The Xffects of Atonmic Weapons, Wasbingiom, GPO, Jume 1980, App. B, p. 421,

31bid., FMgure B29, p. 421.

4
a
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TABLE 3.2
Comparative Crater Data
2560 Pounds of TNT (Wl/ 3 =13,68)
Depth |Cover Crater Volume (Ft3) Crater Depth |Apparent
to Over Feet) - Crater
C.g. |Charge X c|Apparent[Real|[Fall Back|Real [Apparent | Radius
(inches)| (inches) a b c c (Feet) d
2, 0 0.15) 2200 |4100| 3200 6.8 7.6 18.4
30 6 0.16] 3300 6180} 5400 6.7 8.6 19.0
36 12 0.22] 3600 [8800] 17200 6.1 10.1 19.8
18 21, 0.30] LOOO |87001 7000 7.5 9.5 19.4
8l.6 57.6 {0.50] 6000 |7600] 3000 16.8| 11.0 19.8
216 Pounds of TNT and 177 Pounds of Pentolite®
Depth (inches) Crater Volume (Ft3) Crater DepthjApparent
(Feet) Crater
Charge|c.g.|Top of Apperent]Real[Fall Back|ReallApparent | Radius
Charge| Xc a b c c (Feet) d
P 10 | 1-1/80.14 290 [1310| 1020 4.0 3.4 8.6
TNT 1010 0.1 270 |10 980 L. O| 3.5 8.3
P 13 | 4-1/8[c.18| 380 [1310] 1130 L.3] 3.3 8.7
36 [27-1/810.5 520 |1460| 1330 5.5] 4.1 9.6
TNT 36 |26 0.5 860 |2600| 1370 6.3] 5.5 11.3

a = Volume below original ground level.
b = Difference between real and apparent crater volume plus lip volume.
¢ = Depth from original ground level.
d = Radius at original ground level.

03"1

3:6
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TABLE 3.3

. - . -
S v 5 T E e . YRR DAY - e oS R
A v A TR IR e R I S T bt A O D S A S I B TR ST 0

Calculated Crater Radii

wk/3

Radius in Feet

Calculated

Observed

26
2560
40000
1 KT

13.7
31+.2
126

6.8
15.5
38.5

150°

8.3
18:5
38.%

—

X = 0.135
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- CONCLUSIONS AND RECOMMENDATIONS .
: %" ) N .
E L.l GENERAL
; Frum the information presented herein, the interested reader can
form his own opinion as to what can be anticipated from the nuclear
o tests, The phenomenology is so complex that limited tests, based
E: primarily on eye witness observations, cannot lead to any clear cut
‘ set of conclusions. However, the following guesses are the best that
s the writer can make.
5 le2 SURFACE NUCLEAR SHOT
? a. A base surge appears very unlikely,
: 3 b. There will be a good sized cloud produced at ground level
] by the passage of the air blast wave which may be mistaken
% 3 for a base surge.
] - ¢. Crater Radius 80-90 feet R
i _ Crater Depth 25-30 feet
i " Crater Area 25,000 feet?
4 Crater Volume 25,000 cubic yards
| ] Uip Radius 170 feet
| i Lip Height 7 feet
E 3 Maximum Altitude of Cloud 12,000 feet
3 ;
4 ; 4.3 UNDERGROUND NUCLEAR SHOT
;. ] a. There will be a considerable throw-out at the base of the
1 ﬁ plume which may be mistaken for a base surge.
4 b. The probability of a base surge appears very small. If a
: ' base surge forms the magnitude will bte small. ! :
1 ¢. A ground level dirt cloud will be pruduced by the air blast ;
3 ] wave bul will probably not cause as much interference with . | %
E i photography as that which cccurred at GHREENHOUSE. .| -
2 d. Crater Radius 140-150 ]
L Crater Depth 50-60 feet 2 .
- srater Area 60,000 fest s |
A . Crater Volume 60,000 cubic yards ‘ 2
: 1 Lip Radius 375 feet -
Lip Height 1, feet
Wacxdmum Altitude of Cloud 6,000 feet
e. Since it is an observed fact that the crater diameter is a -k
J
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readily scaled perameter for underground TNT explosions,

then the immediate observation (photographic or otherwise)

of the underground crater diameter may be a simpie and re-
1liable method for determining equivalent INT mechanical yield
of the nuclear weapon.

L. RECOMMEND ATIONS

-
. e e b S . ot T

0f cdourse, if predictions were always right there would be no
need for experimental orograms and field tests. The writer is inclined
to believe that the firing of one underground and one surface atomic
weapon will not give sufficient information on which to make reli-
able predictions for either offensive or defensive planning. A large
number of well planned HE tests, all required to lead into a2 smaller 1
number of nuclear tests, are necessary in order to produce reliable -
results., N

>
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S Pig. 4.1 Crater from Shot HE-h.
on the Swface Shot.
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3 Pig. ko2 Crater from Shot HE~2.
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